Transgenic mice overexpressing glutathione peroxidase are resistant to myocardial ischemia reperfusion injury.
To test the authors' hypothesis that cellular antioxidant enzymes constitute a cellular defense against acute stress, myocardial ischemia reperfusion injury in transgenic mice overexpressing the cellular glutathione peroxidase (GSHPx-1) was studied. Transgenic mice were generated using the entire mouse GSHPx-1 gene including approximately 2.0 kb 5'flanking sequence. A 400% increase of GSHPx activity was found in the hearts of transgenic mice compared with non-transgenic controls. Isolated perfused hearts were prepared from two groups of mice: transgenic overexpressed; non-transgenic controls. Hearts were perfused by Langendorff mode, and after 10 min of stabilization subjected to 30 min of ischemia followed by 20 min of reperfusion. In addition, a group of hearts were perfused for 50 min without subjecting them to ischemia and reperfusion to demonstrate the stability of heart preparation. Transgenic mouse hearts demonstrated significantly improved recovery of contractile force and the rate of contraction, compared to non-transgenic control mouse hearts. The infarct size was also lower in transgenic mouse hearts compared to those of non-transgenic controls. In concert, following ischemia, release of creatine kinase from the transgenic hearts was significantly lower than the control group. The results of this study indicate that increased GSHPx-1 expression renders the heart more resistant to myocardial ischemia reperfusion injury.